CHUONG 4: KHONG GIAN VECTOR
Dang 1: Kiém tra khong gian con.

Vi dy 1: Cho W = R® sao cho W ={X =(x,y,2) eR*/2x—|y|+3z=0}. W c6
phai Ia khong gian con cuia R® hay khéng?

Gidi: Xét o =(1,2,0),c=-1.Taco acW.

ca=-1.(1,2,0)=(-1,-2,0) = ca ¢W .

Vay Ja eW,3ceR:ca W = W khong phai la khong gian con cua R®.

Vidu2: Cho W cR*saocho W ={X =(x,y,z,t)eR*/x—y+9z=3t—x—2z}. W
c6 phai 1a khong gian con ctia R® hay khong?

Gidi: x—y+92=3t—-x-z<2x-y+10z-3t=0

Xét o =(x, Y, 2,t) W, B=(X,Y,,2,,1,) eW,ceR

= cCa+ f=(Cx +X,,Cy;, +Y,,C2, + Z,,Ct, +1,)

a,feW =2x -y, +10z, -3t =0 va 2x, -y, +10z, -3t, =0

= 2cx, —cy, +10cz, —3ct, =0 va 2x, -y, +10z, -3t, =0

= 2(cx, +X,)—(cy, +V,)+10(cz, +z,) —3(ct, +t,) =0

= (ca+p)eW

Vay: Va,peW,VceR:(ca+p)eW =W <R*

Ap dung: Téap hop nao dudi day la khong gian vector con cia R" tuong trng?
W={X=(x,y,2)eR®/xy =17}
W={X=(x,y,2)eR®/x+y=12}

W ={X =(x,Y,2) eR*/ xy +yz+2x =0}

W ={X =(x,y,2,t) e R*/ (x+Yy)* —3(z—t)* =16}

W ={X =(x,y,2,t) e R*/ 26x +10y —1995z +t = O}
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Dang 2: Khong gian sinh.

Vi dw: Cho S={X=@31-1),Y =(-1-5,7),Z=L-23}cR® V& a=(U,v,w).
Tim u,v,w dé ae<S>.
Giai:

<S>={aX +bY +cZ/a,b,ce R}={(3a—b+c,a-5b—-2c,—a+7b+3c)/a,b,ce R}
ae<S>u=3a-b+c,v=a-5b—-2c,w=-a+7b+3c (1)
Giai hé (1) (4n a,b,c) bang Gauss (hodc Gauss-Jordan), hé c6 nghiém khi va chi
khi u—-10v—-7w=0.
Viy ¢ e<S><=u-10v-7w=0.



Ap dung: Khindo thi o =(u,v,w,t)e<S > néu
S={X =(-2,1,3,-1),Y =(1,4,0,-3),Z =(-3,6,6,-5),T =(2,-1,-3, )} R*

Dang 3: Poc lap tuyén tinh, phu thudc tuyén tinh.

Vi du: Xét tinh doc Bp tuyén tinh hay phu thudc tuyén tinh cta cac tap hop:
S={X=(273),Y =(-12,8,5),Z =(11,-5,1),T = (14,5,-14)}cR®
b. S={X=(-23,-4),Y =(-3,6,-9,12),Z =(2,0,-5,8)}cR®
S={X=(2,-1,0,9),Y =(-4,7,3,-4)}cR’
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Giai:
a. Tacod|S|=4>3=S phu thugc tuyén tinh.
b. Ta c60 Y=-3X=-3X+0Z=S phu thuoc tuyén tinh (theo dinh

nghia).
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. Lap ma tran = =
p ¢ A2x4 Y _4 7 3 _4
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=r(A)=2 (c6 2 cft duoc ban chudn héa) = S phu thudc tuyén tinh.

Ap dung: Xét tinh doc lap tuyén tinh hay phy thudc tuyén tinh cta céc tap hop:
a. S={X=(31-1),Y=(-1,-57),Z=(1-2,3),T =(9,0,4)}cR’
b. S={X=(12-1,Y=(2-12),Z=(-1,-3,2)}cR®
c. S={X=(-1,-1,-7,2),Y=(5-1118),Z=(-5,2,8,-16)}cR*

Dang 4: Co sé va s chiéu ciia mt khong gian vector.

Vi du 1: Cho B={X=(,2,-1),Y =(2,-1,2),Z=(-1,-3,2)}. Chimng minh B la
mot coso ciia R?. ,

Giai: Chung minh duoc B dgc lap tuyén tinh (lam nhw ¢ dang 3) (1)

Taco Bc R’ va |Bl=3=dim(R®) (2)

Tir (1) va (2) = B 1a mot co so cia R®

Vi du 2: Cho S={X=(12,-3),Y =(-2,-1,4),Z =(-3,0,5),T =(2,7,-8)}c R®.
Tim mdt co s& B cho khdng gian W =<S > va tinh s6 chiéu ctia W . (co s khéng gian
sinh)

X 1 2 -3 1 2 -3
Y A a Y -2 -1 4 Gauss 0 3 -2
Gidi: Lap ma tran A,; = = —
Z -3 0 5 0 0 O
T 2 7 -8 0 0 O
= mt coso cia W 1a B={(1,2,-3),(0,3,-2)} va dimW =2



1 -5 -1 -7 3
-2 10 3 18 -7
3 -15 5 -29 11
4 20 7 40 -15
W ={X e R’/ AX =O}. (co s¢ khong gian nghiém)

Gidi: Gidi h&¢ AX =0, hé c6 vo sd nghiém x,=a,x,=b,x =Cc (a,b,ceR),
X, =5a+3b—-2c,x, =c—4b

=W ={X =(ba+3b-2c,a,c—4b,b,c)/a,b,ceR}

={X =(54a,4,0,0,0) +(3b,0,-4b,b,0) +(-2¢,0,c,0,c)/a,b,c e R}

={X =a(5,1,0,0,0)+b(3,0,—4,1,0)+¢c(-2,0,1,0,1) / a,b,c e R}

bat S ={¢, =(5,1,0,0,0), 2, =(3,0,—4,1,0), 2, =(-2,0,1,0,1)}

=W =<S >, S doc lap tuyén tinh
=W comot cosdla S, dimw =S |=3.

Vi du 3: Cho A= eM,,s(R). Tim mot co s¢ B cho

Ap dung:
1. Ching minh B Ia mdt co so ctua khong gian W voi:
a. B={(2,-31),(4,-5,-2),(5,-7,3)}, W =R®
b. B={(11,—cosx), (1, -1, sinx), (sinx,—cosx,1)}, W =R®
c. B={(2,3,-1),(-4,-6,5)}, W =<B >
d. B={(0,-2,1,-7,3),(0,6,0,25,-10), (0,-4,-13,-34,13)}. W=<B>$
2. Tim mot co'sé B va sb chiéu ctia khong gian W véi:
a. W={(a—2b—-3c+2d,2a-b+7d,-3a+4b+5c—-8d)/a,b,c,d e R}
b. W=<S>, S={(-1,-2,4,0),(2,3,3,-1),(1,-4,2,-3),(-1,9,3,5}

1 2 5 7
c.W={XeR'/AX =0}, A=|-2 -3 3 -20
3 7 22 15

1 3 2 -1 7

2 1 -1 3 -1
-3 2 5 -8 12

3 -1 4 7 9

d. W={XeR/AX =0}, A=

Dang 5: Toa d vector theo co sé; Ma trin chuyén co sé.

Vi due: Cho cic co so0 S={,=(-112),a,=(2,-12),0,=(0,3)},
2

T={5=025-2),5=21-3),4=01-2-2)}cia R, [X];=| -1|, Y =(41-2).
3



Viét P(S—T).Tim X, [Y],.

Gidi: Tim X : X =20 —a,+3,= 131)

Lap cac hé phuong trinh tuyén tinh (vé trdi giong nhau nén ghép chung vao 1 ma
tran dé giai song song).

(6 & a5 1818 15 1Y)

Bién ddi hé béng Gauss-Jordan, dua vé dang

(EE E, E, [X, |X, |X, |X,) tong &6 E,, E,, E, 1 cdc cot dd chuan

hoa.
—28 -13 3
Khido, [B]s =X, =| 33|, [Bls =X,=| -14 |, [B]s =X;=| 5
40 17 6
-28 -13 3
PS—>T)=([A)s [B)s [B))=|-33 -14 5
40 17 -6
-18
[YIs=X,=]|-19
24

Ap dung:
1.Cho uy,=(12,-1), u,=(2,-1,2), u;=(-,-3,2), v,=(31), v, =(1,-4,4),

v, =(2,-2,3), x=(6,-14)
a. Ching minh B ={u,,u,,u,} 2 mdt co sd cta R®. Xac dinh [x],.
b. Chirng minh C ={v,,V,,V,} cling ]a co s¢ cia R®. Xac dinh P(B —C).

2. Cho §={(11,0),(011),101} T={(-10,0),(1-10),LL-D} & cac co
1
socia R®, [X]s=| -5/, Y=(41-2).
-1
Xac dinh P(S —T), P(T —»5S), X, [XL, [YIs, [Y];-



